cells, whether they are also intended to survive stem cell harvesting and grow into healthy adults.
The European Group on Ethics, which advises the European Parliament, is one of the few to have highlighted the women's rights issues that arise here. In particular, we should bear in mind that women as the most proximate sources of embryonic and fetal material and hence also of cord blood may be under special pressures and indeed risks if these are to be the sources of stem cells.
There are issues of free and informed consent, both of donors and recipients; the responsibility of accurate risk-benefit assessment; and the fact that particular attention needs to be paid to appropriate ethical standards in the conduct of research on human subjects. There are issues concerning the anonymity of the donors and security and safety of cell banks and of the confidentiality and privacy of the genetic information as well as the tissue they contain. Finally, there are issues of commerce and remuneration for those taking part and of the transport and security of human tissue and genetic material and information across frontiers both within the European Union and worldwide. All of these issues are important, but most of them have received extensive discussion over the past few years. For this reason, I shall not look in detail at these issues.
Before considering the ethics of such use in detail, we need to understand the possible therapeutic and research uses of stem cells and, equally, the imperatives for research and therapy.
Why Embryonic Stem Cells?
Embryonic stem cells were first grown in culture as recently as February 1998 by James A. Thomson of the University of Wisconsin. In November of that year, Thomson announced in Science that such human embryo stem cells formed a wide variety of recognizable tissues when transplanted into mice. 5 As Roger A.
Pedersen noted recently:
Research on embryonic stem cells will ultimately lead to techniques for generating cells that can be employed in therapies, not just for heart attacks, but for many conditions in which tissue is damaged.
If it were possible to control the differentiation of human embryonic stem cells in culture the resulting cells could potentially help repair damage caused by congestive heart failure, Parkinson's disease, diabetes, and other afflictions. They could prove especially valuable for treating conditions affecting the heart and the islets of the pancreas, which retain few or no stem cells in an adult and so cannot renew themselves naturally. 6 Stem cells then might eventually enable us not only to grow tailor-made human organs that, using cloning technology of the type that produced Dolly the sheep, could be made individually compatible with their designated recipients. In addition to tailor-made organs or parts of organs, such as heart valves, it may be possible to use human embryonic stem cells to colonize damaged parts of the body, including the brain, and to promote the repair and regrowth of damaged tissue. These possibilities have long been theoretically understood, but it is only now with the isolation of human embryonic stem cells that their benefits are being seriously considered. Now that we have noted some of the research and therapeutic possibilities, it is important to remind ourselves of the moral reasons we have to pursue stem cell research. "Research" always sounds like such an abstract and even vainglorious objective when set against passionate feelings of fear or distaste. We need to remind ourselves of the human benefits that stem from research and the human costs of not pursuing research.
Stem Cells for Therapy
It is difficult to estimate how many people might benefit from the products of stem cell research should it be permitted and prove fruitful. Most sources agree that the most proximate use of HESC therapy would be for Parkinson's disease. Parkinson's disease is a common neurological disease, the prevalence of which increases with age. The overall prevalence (per 100 population in persons 65 years of age and older) is 1.8. 7 Parkinson's disease has a disastrous effect on the quality of life. Another source speculates that "the true prevalence of idiopathic Parkinson's disease in London may be around 200 per 100,000." 8 In the United Kingdom, around 120,000 individuals have Parkinson's disease, 9 and it is estimated that Parkinson's disease affects between one and one-and-a-half million Americans. 10 Untold human misery and suffering could be prevented if Parkinson's disease became treatable. If Roger Pedersen's hopes for stem cell therapy are realized and treatments become available for congestive heart failure, diabetes, and other afflictions and if, as many believe, tailor-made transplant organs will eventually be possible, then literally millions of people worldwide will be treated using stem cell therapy.
When a potential new therapy holds out promise of dramatic cures we should, of course, be cautious, if only to dampen false hopes of an early treatment. Equally, however, for the sake of all those awaiting therapy, we should pursue the research that might lead to therapy with all vigor. To fail to do so would be to deny people who might benefit from the possibility of therapy.
Immortality
Finally, I want to note the possibility of therapies that would extend life, perhaps even to the point at which humans might become in some sense "immortal." 11 This, albeit futuristic, dimension of stem cell research raises important issues that are worth serious consideration. Many scientists 12 now believe that death is not inevitable, that the process whereby cells seem to be programmed to age and die is a contingent "accident" of human development that can in principle and perhaps in fact be reversed, and that part of that reversal may flow from the regenerative power of stem cells. 13 I have discussed immortality at length elsewhere, 14 but, before turning to the ethics of stem cell research and therapy, I wish to note one important possible consequence of life-extending procedures.
Human Evolution and Species Protection
HESC research in general and the immortalizing properties of such research in particular raise another acute question. If we become substantially longer lived Stem Cells, Sex, and Procreation and healthier, and certainly if we transformed ourselves from "mortals" into "immortals," we would have changed our fundamental nature. One of the common defining characteristics of a human being is our mortality. Indeed, in English we are "mortals," or persons; not "immortals" or gods, demigods, or devils. Is there then any moral reason to stay as we are simply because it is "as we are"? Is there something sacrosanct about the human life form? Do we have moral reasons against further evolution whether it is "natural" Darwinian evolution or evolution determined by conscious choice?
One choice that may confront us concerns whether to attempt treatments that might enhance human functioning, so-called enhancement therapies. For example, it may be that, because of their regenerative capacities, stem cells inserted into the brain to repair damage might in a normal brain have the effect of enhancing brain function. Again, it would be difficult if the therapies are proved safe in the case of brain-damaged patients to resist requests for their use as enhancement therapies. What after all could be unethical about improving brain function? We don't consider it unethical to choose schools on the basis of their (admittedly doubtful) claims to achieve this; why would a more efficient method seem problematic? 15 Marx famously said, "The purpose of philosophy is not to understand the world but to change it." Perhaps the purpose of genetics, and indeed of life sciences more generally, is not to understand humanity but to change it. We should not, of course, attempt to change human nature for the worse, and we must be very sure that in making any modifications we would in fact be changing it for the better and that we can do so safely, without unwanted side effects. However, if we could change the genome of human beings, say by adding a new manufactured and synthetic gene sequence that would protect us from most major diseases and allow us to live on average 25% longer with a healthy life throughout our allotted time, I for one, would want to benefit from this and I have not been able to find an argument against so doing that is even worth citing for rebuttal. In the West, human beings now do live on average 25% longer than we did 100 years ago, but this is usually cited as an unmitigated advantage of "progress." It is not widely regretted, there is no wailing and gnashing of teeth; why would regrets or fears be appropriate if a further health gain could be obtained only by species modification or "directed" evolution? The point is sometimes made that, so long as humans continued to be able to procreate after any modifications, which changed our nature, we would still be, in the biological sense, members of the same species. But, the point is not whether we remain members of the same species in some narrow biological sense but whether we have changed our nature and perhaps with it our conception of normal species functioning. 16 
Stem Cell Research and Social Policy

The United Kingdom's Welcome for Stem Cell Research
On 22 January 2001, the United Kingdom became the first country, certainly in Europe, to approve HESC research, albeit with what the government described as "adequate safeguards." The United Kingdom government had set up an "expert group" under the Chief Medical Officer (CMO's Expert Group), and this group finally reported in June 2000. In August 2000, the government published its response broadly welcoming the report and accepting all of its major recommendations. 17 These recommendations were the subject of a free vote in both houses of the U.K. Parliament, and this vote was overwhelmingly for approval of stem cell research and so-called therapeutic cloning. The CMO's Expert Group relied for such argument mainly on the consistency of such research with embryo research already permitted and well established in the United Kingdom under the Human Fertilization and Embryology Act 1990 and the regulation of research under that Act by the Human Fertilization and Embryology Authority. Basically, under that act, research on embryos is permitted to investigate problems of infertility and other limited purposes. Now the list of permitted purposes is extended to include HESC research.
The U.K. government's policy on stem cells suffered a reverse when a legal action brought by the Pro-Life Alliance succeeded, on 15 October 2001, in getting a declaration that cloning by cell nuclear substitution was outside the terms of the Human Fertilization and Embryology Act 1990. This was because that Act had foolishly and erroneously defined an embryo as "the product of fertilization," which of course embryos produced by "the Dolly method" are not, unless, because they use a cell nucleus produced by fertilization when the original organism was conceived, the relevant act of fertilization can be displaced a generation. However, the Pro-Life Alliance lost its case on appeal, and emergency legislation rushed through the U.K. Parliament has banned reproductive cloning, the government repeating the unsupported 18 claim that human reproductive cloning was "ethically unacceptable." 19 Before addressing head-on the ethics of stem cells research as I see it, it is important to place stem cell research in a European and world perspective. There are few comprehensive legal or regulatory frameworks for stem cell research throughout the European Union. Many countries are without any legislation, and where laws are in place, they range from an absolute prohibition on embryo research 20 to the permissibility of the creation of embryos for research purposes. 21 This diversity of opinion is a reflection of existing cultural and religious differences. The strength of feeling in some countries regarding embryo research makes even compromise positions difficult to achieve. Governments have to balance strongly held beliefs regarding the moral status of the embryo and fears of instrumentalization against the promise of remarkable advances in the treatment of disease. There are conflicting duties between state responsibility for the health of their populations and the protection of their moral sensibilities.
The Position of European Union Countries
In most E.U. countries, there is a parallel between the permissibility of embryo research and the permissibility of abortion. Ireland is the only E.U. country whose constitution affirms the right to life of the unborn, where this right is equal to that of the mother, 22 although it is unclear whether this constitutional right applies from fertilization or implantation. Despite the constitutional wording, abortion is legitimate if the life of the mother is in immediate danger. Rape, incest, or fetal abnormalities are no justification, however. There is a tension between this attitude and the European Court of Justice decision that abortion constitutes a medical service within the meaning of the European Treaties and that any limitation on the provision of such services by a Member
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State was a matter for the European Union rather than Irish law. 23 Ireland had to negotiate special provisions in the Maastricht treaty to maintain its antiabortion measures. Many applicant countries with bans or restrictions on abortions, such as Poland, Slovakia, Lithuania, Hungary, Slovenia, the Czech Republic, and Malta, may have to do the same.
Belgium and the Netherlands conduct embryo research without a framework of legislation. Portugal, where abortion is illegal except in cases of rape or serious medical reasons, and banned regardless after the twelfth week, has no legislation but no research. It is banned in Austria, Germany, and even France, but the latter allows "the study of embryos without prejudicing their integrity" 24 and preimplantation diagnosis. The Spanish constitution offers protection only to the in vitro viable embryo; the criteria for viability leave out spare embryos. 25 Embryo research is permissible under specified conditions in Finland, Spain, and Sweden. The most liberal research conditions are to be found in the United Kingdom, where even the creation of embryos for research purposes has been legal since the 1990 Human Fertilisation and Embryology Act came into force. The legal situation in nine European countries is either under review or being revised or amended. For those countries, and the ones with no legislation at all, the situation may be guided by international regulations.
The United States' Position
The United States seems to share some of Germany's hypocrisy and indecision on this issue. Ten states have passed laws regulating or restricting research on human embryos, fetuses, or unborn children, and at the federal level funding is prohibited to support any research in which embryos are destroyed. As I discuss later, however, this federal prohibition is ominously restrictive and would seem to condemn a number of other practices as well. 26 
International Guidelines
International guidelines provide little clarity specifically on human embryo research. Apart from the wide international agreement on the prohibition of human reproductive cloning, agreements at the European level have left the permissibility of particular research to the discretion of each member state. There are few guidelines, but if research is authorized by a member state, then respect for human dignity requires an appropriate regulatory framework and the provision of guarantees "against risks of arbitrary experimentation and the instrumentalisation of embryos." 27 Both Italy and Greece rely on the Council of Europe's Convention of Human Rights and Biomedicine, Article 18, which stipulates only two conditions: a prohibition on producing embryos for research purposes and the adoption of rules designed to ensure adequate protection of embryos. 28 To date, only three countries have ratified this convention. An added protocol prohibiting human cloning took effect in 2002. Human cloning was also banned by the Charter of Fundamental Rights of the European Union in December 2000, as are eugenic practices but, surprisingly for such a recent statement, it does not comment explicitly on embryo research. 29 The European Parliament has stated its opposition both to therapeutic cloning and to the creation of spare embryos. Subsequently, the European Group of Ethics in Science and New Technologies to the European Commission, while advocating the allocation of a community budget to research on spare embryos from IVF treatment, confirmed the position that it considered the creation of embryos from donated gametes for research purposes ethically unacceptable and deemed therapeutic cloning as premature. 30 Those countries that have commissioned an exploration of the issues from their National Ethics Committees or similar bodies provide an insight into the problems of achieving consistency of legislation.
Consistency of Legislation
There are many problems regarding the consistency of legislation throughout the E.U. countries. There often exist a constitutional right to freedom of research and a responsibility to ensure the health of their citizens. Again, Germany is an interesting illustration of the paradoxes that stem cell research has generated in Europe. Abortion is technically illegal in Germany, but women are not penalized, provided they receive counseling at a state-approved center, which may then issue them a certificate. 31 So, there is a situation where abortion is permissible for a variety of reasons, where the abortion pill RU-486 is available, 32 but where research on embryos is prohibited. Germany also provides a constitutional right to freedom of research at the individual and institutional levels and a constitutional duty for the state to protect the life and health of its citizens. 33 This was a consideration for many states who debated the ethics of this research. Germany, like the United States, opted for a compromise position when the Federal Parliament voted to permit limited import of embryonic stem cell lines created before 30 January 2002 while maintaining a ban on their derivation within German laboratories. 34 For France, where embryo research is also prohibited, the ethics committee struggled with the fact that prohibition had halted HESC research when the therapeutic possibilities make it very desirable. The law is currently under review there, and supporters of HESC research pointed out that a "duty of solidarity" with individual suffering prohibits any attempt to stop research. 35 There were pragmatic considerations in the acknowledgment that this research will continue elsewhere and if it produces the results it promises it was considered that French researchers would have no choice but to pursue it anyway. 36 The dilemma now is whether to legislate directly and have safeguards that reflect the sensibilities of French society. The French also raise the concern that improved technical skills in IVF will lead to a decrease in the number of spare embryos. Their ethics committee recommends that the question of oocyte extraction and culture will need to be dealt with explicitly by law to prevent any risk of creating a market situation that would put psychological pressure on women. 37 
Benefiting from Evil?
Nations whose constitution (or, for that matter, democratic will) provides for freedom of research and imposes an obligation on the state to protect the lives and health of citizens and that have outlawed HESC research may face an agonizing dilemma should this research produce a therapeutic success. They will have to decide whether to make the resulting therapy available to their citizens, thereby risking the charge of exploiting and benefiting from the Stem Cells, Sex, and Procreation wickedness of others, or face the unhappy prospect of watching their citizens die while those of other countries receive treatment. Of course, in reality, this will not quite be the dilemma because many citizens will seek treatment abroad, but the poor, as ever, are most likely to suffer from such a policy. 38 The Italian National Bioethics Committee was split on the permissibility of creating embryos for research, a split grounded in the status of the embryo. Some members thought even the use of cryogenically frozen embryos, of which there is a considerable surplus, was not ethically justifiable, as respect for human beings prevents instrumental use of these embryos. 39 Those who were in favor of research mentioned the additional consideration of the autonomy of women and couples in deciding to donate their eggs and decide on the fate of their nonimplanted embryos. 40 Despite the legal and constitutional issues and the concerns of pragmatism and consistency, the status of the embryo is a continuous sticking point in the attempt to guide social policy. The religious positions all comment on the point that they believe life begins, and this gives an insight into the debate.
The Ethics of Stem Cell Research
Stem cell research is of ethical significance for three major reasons:
1. It will for the foreseeable future involve the use and sacrifice of human embryos. 2. Because of the regenerative properties of stem cells, stem cell therapy may always be more than therapeutic -it may involve the enhancement of human functioning and indeed the extension of the human lifespan. 3. So-called therapeutic cloning -the use of cell nuclear replacement to make the stem cells clones of the genome of their intended recipient -involves the creation of cloned pluripotent and possibly totipotent cells, which some people find objectionable.
Elsewhere I have discussed in detail the ethics of genetic enhancement 41 and the ethics of cloning, 42 and I noted above the immortalizing potential of stem cell research. In this essay, I concentrate on objections to the use of embryos and fetuses as sources of stem cells.
Given that, currently, the most promising source of stem cells for research and therapeutic purposes is either aborted fetuses or preimplantation embryos, their recovery and use for current practical purposes seems to turn crucially on the moral status of the embryo and the fetus. A number of recent indications are showing promise for the recovery and use of adult stem cells. It was reported recently that Catherine Verfaillie and her group at the University of Minnesota had successfully isolated adult stem cells from bone marrow and that these seemed to have pluripotent properties (i.e., capable of development in many ways but not in all, and not capable of becoming a new separate creature) like most HES cells. 43 Simultaneously, Nature Online published a paper from Ron McKay at NIH showing the promise of embryo derived cells in the treatment of Parkinson's disease. 44 This indicates the importance of pursuing both lines of research in parallel. The dangers of abjuring embryo research in the hope that adult stem cells will be found to do the job adequately is highly dangerous and problematic for a number of reasons. The first is that we do not yet know whether adult cells will prove as good as embryonic cells for therapeutic purposes. At the moment there is simply much more accumulated data and much more therapeutic promise from human embryonic stem cells. The second is that it might turn out that adult cells will be good for some therapeutic purposes and human embryonic stem cells for others. Third, we already know that it is possible to modify or replace virtually any gene in human embryonic stem cells; whether this will also be true of adult stem cells has yet to be established. Finally, it would be an irresponsible gamble with human lives to back one source of cells rather than another and to make people wait and possibly die while what is still the less favored source of stem cells is further developed. This means that the ethics of HESC research is still a vital and pressing problem and cannot for the foreseeable future be bypassed by concentration on adult stem cells.
Stem Cells from Early Embryos
It is possible to remove cells from early preimplantation embryos without damage to the original embryo. This may be one solution to the problem of obtaining embryonic stem cells. However, if the cells removed are totipotent (i.e., capable of becoming literally any part of the creature, including the whole creature), and if moreover they are capable of deciding until the cell mass achieves sufficient cells for autonomy (i.e., the ability to implant successfully and continue to grow to maturity), 45 then they are in effect separate zygotes, they are themselves "embryos," and so they must be protected to whatever extent embryos are protected. If however, such cells are merely pluripotent, then they could not be regarded as embryos and the use of them would, presumably, not offend those who regard the embryo as sacrosanct. Unfortunately, it is not at present possible to tell in advance whether a particular cell is totipotent or simply pluripotent. This can only be discovered for sure retrospectively by observing the cells capabilities.
I will now set out one ethical principle that I believe must be added to the central principles cited in guiding our approach to HESC research and raise two issues of the consistency of attitudes and judgments about stem cell research with other practices and treatments used and considered acceptable (albeit with qualifications) not only in the European Union but indeed in the world at large. The two issues of consistency are:
1. consistency of stem cell research with what is regarded as acceptable and ethical with respect to normal sexual reproduction 2. consistency with attitudes to and moral beliefs about abortion and assisted reproduction.
The ethical principle that I believe we all share and that applies to the use of embryos in stem cell research is the Principle of Waste Avoidance.
The Principle of Waste Avoidance
This widely shared principle assumes that it is right to benefit people, if we can, and wrong to harm them, and it states that, faced with the opportunity to Stem Cells, Sex, and Procreation use resources for a beneficial purpose when the alternative is that those resources are wasted, we have powerful moral reasons to avoid waste and do good instead. I will start with consideration of the first requirement of consistency.
Lessons from sexual reproduction. Let us start with the free and completely unfettered liberty to establish a pregnancy by sexual reproduction without any "medical" assistance. What are people and societies who accept this free and unfettered liberty committing themselves to? What has a God who has ordained natural procreation committed herself to?
We now know that for every successful pregnancy that results in a live birth many, perhaps as many as five, 46 early embryos will be lost or will "miscarry" (although these are not perhaps "miscarriages" as the term is normally used because this sort of very early embryo loss is almost always entirely unnoticed). Many of these embryos will be lost because of genetic abnormalities, but some would have been viable. Many people believe that the fact that perhaps a large proportion of these embryos are not viable somehow makes their sacrifice irrelevant. But those who believe that the embryo is morally important do not usually believe that this importance applies only to healthy embryos. Those who accept the moral importance of the embryo would be no more justified in discounting the lives of unhealthy embryos than those who accept the moral importance of adult humans would be in discounting the lives of the sick or of persons with disability.
How are we to think of the decision to attempt to have a child in the light of these facts? One obvious and inescapable conclusion is that God and/or nature has ordained that "spare" embryos be produced for almost every pregnancy and that most of these will have to die in order that a sibling embryo can come to birth. Thus, the sacrifice of embryos seems to be an inescapable and inevitable part of the process of procreation. It may not be intentional sacrifice, and it may not attend every pregnancy, but the loss of many embryos is the inevitable consequence of the vast majority (perhaps all) pregnancies. For everyone who knows the facts, it is a conscious, knowing, and therefore deliberate sacrifice; and for everyone, regardless of "guilty" knowledge, it is part of the true description of what they do in having or attempting to have children.
We may conclude that the production of spare embryos, some of which will be sacrificed, is not unique to assisted reproduction technologies (ART); it is an inevitable (and presumably acceptable, or at least tolerable?) part of all reproduction.
Both natural procreation and ART involve a process in which embryos, additional to those that will actually become children, are created only to die. I will continue to call these "spare" embryos in each case. If either of these processes is justified it is because the objective of producing a live healthy child is judged worth this particular cost. The intentions of the actors, appealed to in the frequently deployed but fallacious doctrine of double effect, 47 are not relevant here. What matters is what the agents knowingly and voluntarily bring about. That this is true can be seen by considering the following example.
Suppose we discovered that the use of mobile telephones within 50 meters of a pregnant woman resulted in a high probability, near certainty, of early miscarriage. No one would suggest that, once this is known, it would be legitimate to continue use of mobile telephones in such circumstances on the grounds that phone owners did not intend to cause miscarriages. Any claim by phone users that they were merely intent on causing a public nuisance or, less probably, making telephonic communication with another person and therefore not responsible for the miscarriages would be rightly dismissed. It might, of course, be the case that we would decide that mobile communications were so important that the price of early miscarriage and the consequent sacrifice of embryos was a price well worth paying for the freedom to use mobile telephones. And this is, presumably, what we feel about the importance of establishing pregnancies and having children. Mobile telephone users, of course, usually have an alternative method of communication available, but let us suppose they do not.
This example shows the incoherence of the so-called doctrine of double effect. The motives or primary purposes of the phone user are clearly irrelevant to the issue of their responsibility for the consequences of their actions. They are responsible for what they knowingly bring about. The only remaining question is whether, given the moral importance of what they are trying to achieve (phoning their friends), the consequent miscarriages are a price it is morally justifiable to exact to achieve that end. Here the answer is clearly "no." Sometimes proponents of the doctrine of double effect attempt to make proportionality central to the argument. It is not, so it is claimed, the fact that causing miscarriage is not the primary or first intention or effect that matters but the fact that miscarriage is a serious wrong compared with the benefit of using a mobile telephone. However, this is to miss the point of the doctrine of double effect. Proportionality cannot be the issue because the doctrine of double effect was designed to exculpate people from the wrong of intending a forbidden act. The proportionality of the various outcomes cannot speak to the issue of primary or second effects. Only the true account of what the agents wanted to achieve or were "trying to do," of what the main intention or purpose actually was or is, can do that.
However, when we pose the same question about the moral acceptability of sacrificing embryos in pursuance of establishing a successful pregnancy, the answer seems different. My point is that the same issues arise when considering the use of embryos to obtain embryonic stem cells. Given the possible therapeutic uses I have reviewed, it would be difficult, I suggest, to regard such uses as other than morally highly significant. Given that decisions to attempt to have children using sexual reproduction as the method (or even decisions to have unprotected intercourse) inevitably create embryos that must die, those who believe having children or even running the risk of conception is legitimate cannot consistently object to the creation of embryos for comparably important moral reasons. The only remaining question is whether the use of human embryonic stem cells for therapies designed to save lives and ameliorate suffering are purposes of moral importance comparable to those of attempting to have (or risking the conception of) children by sexual reproduction.
The conscious voluntary production of embryos for research, not as the by-product of attempts (assisted or not) at reproduction, is a marginally different case, although some will think the differences important. However, if the analysis so far is correct, then this case is analogous in that it involves the production and destruction of embryos for an important moral purpose. All that remains is to decide what sorts of moral objectives are comparable in importance to that of producing a child. Although some would defend such a position, 48 it would seem more than a little perverse to imagine that saving an existing life could rank lower in moral importance to creating a new life. Assisted reproduction is, for example, given relatively low priority in the provision of healthcare services. Equally, saving a life that will exist in the future seems morally comparable to creating a future life. In either case, the moral quality and importance of the actions and decisions involved and of their consequences seem comparable.
Instrumentalization. It is important to note that prolife advocates or Catholics are necessarily acting instrumentally when they attempt to procreate. They are treating the 1-4 embryos that must be sacrificed in natural reproduction as a conscious (though not intended) means to have a live birth. This is something Catholics certainly and probably most others who hold a "prolife" position should not do.
However, the issue is not whether Catholics or those who take a prolife position may or may not be permitted to create embryos, which certainly or highly probably will die prematurely, and whether this constitutes reckless endangerment of embryos or even the unjustifiable killing of embryos. Rather, the facts of life, the facts of natural reproduction, show that the creation and destruction of embryos is something that all those who indulge in unprotected intercourse and certainly all those who have children are engaged in. It is not something that only those who use assisted reproduction or those who accept experimentation on embryos are "guilty" of. It is a practice in which we are all, if not willing, at least consenting participants, and it shows that a certain reverence for or preciousness about embryos is misplaced.
Embryo-sparing ART. It might be said that there is a difference -those who engage in assisted reproduction engage in the destruction of embryos at a greater rate than need be. Those who engage in sex are not engaged in the destruction of embryos at a greater rate than is required for the outcome they seek. It would be interesting to know whether, if a creating a single embryo by IVF became a reliable technique, prolife supporters would feel obliged to use this method rather than sexual reproduction because of its embryo-sparing advantages. It looks as though there would indeed be a strong moral obligation to abandon natural procreation and use only embryo-sparing ART.
Consider a fictional IVF scenario. A woman has two fertilized eggs and is told it is certain that if she implants both only one will survive but that if she implants only one it will not survive. Would she be wrong to implant two embryos to ensure a successful singleton pregnancy? This example is, of course, fictional only in terms of the degree of certainty supposed. It is good practice in IVF to implant two or three embryos in the hope of achieving the successful birth of one child. Thus, in normal IVF as in normal sexual reproduction, the creation and "sacrifice" of embryos in pursuit of a live child is not only accepted as necessary but is part of the chosen means for achieving the objective. Most people would, I believe, judge this to be permissible, and indeed it is what often happens in successful IVF pregnancies, where up to three embryos are implanted in the hope of one live birth. Even in Germany, where stem cell research using embryos is currently banned and where legal protections for the embryo are enshrined in the constitution, IVF is permitted, and it is usual to implant three embryos in the hope and expectation of achieving no more than a single live birth.
Even if we could accurately predict in advance which embryos would survive and which would not, the ethics would not change. Suppose that for some biological reason there was a condition that required that, for one embryo to implant, it was necessary to introduce a companion embryo that would not, and we could tell in advance which would be which. It is difficult to imagine how or why this fact would alter the ethics of the procedure; it would remain the case that one must die in order that the other would survive. If people in this condition wanted ART, would we judge it unethical to provide it to them but not to "normal" IVF candidates when the "costs" were the same in each case -namely, the loss of one embryo in pursuit of a healthy birth?
It might be objected that the parallel with sexual reproduction is like saying that, because we know that road traffic causes thousands of deaths per year, to drive a car is to accept that the sacrifice of thousands of lives in almost every country, for example, is a price worth paying for the institution of motor transport. This might seem a telling analogy showing that we do not willingly accept the inevitable consequences of what we do. There are, of course, many disanalogous features of the purported reductio ad absurdum comparison with road deaths. The vast majority of drivers will go all their lives without having an injury-causing incident, let alone a fatality, and the probability of any individual causing a death once exacerbating factors such as alcohol use and reckless fatigue are taken into account is vanishingly small by any standards and insignificant when compared with the high risk of production of embryos in unprotected sex between fertile partners. However, suppose an individual knew that, despite a long driving career without accidents, today is the day that either they will surely be involved in a fatal accident and cause someone's death or that the probability of this happening is very high indeed. Would it be conceivable that it might be permissible, let alone ethical, to drive today? And yet that is the situation with normal sexual intercourse, at least for those who regard the embryo as protected.
The natural is not connected to the moral. It is important to be clear about the form of this argument. I am not, of course, suggesting that because something happens in nature it must be morally permissible for humans to choose to do it. I am not suggesting that, because embryos are produced only to die in natural procreation, that the killing of embryos must be morally sound. I am saying, rather, that if something happens in nature and we find it acceptable in nature given all the circumstances of the case, then if the circumstances are relevantly similar it will for the same reasons be morally permissible to achieve the same result as a consequence of deliberate human choice. I am saying that we do as a matter of fact and of sound moral judgment accept the sacrifice of embryos in natural reproduction, because although we might rather not have to sacrifice embryos to achieve a live healthy birth, we judge it to be defensible to continue natural reproduction in the light of the balance between the moral costs and the benefits. And if we make this calculation in the case of normal sexual reproduction we should, for the same reasons, make a similar judgment in the case of the sacrifice of embryos in stem cell research.
To take a different but analogous case: if we say that God and/or nature "approves" of cloning by cell division because of the high rate of natural Stem Cells, Sex, and Procreation monozygotic twinning 49 and that therefore the duplication of the human genome is not per se unethical we are not saying that cloning by cell division is ethically unproblematic because it occurs naturally. The point of the analogy is rather that, because the birth of natural identical twins is generally not considered regrettable, we are reminding ourselves that there is nothing here to regret. Indeed, it is the occasion for unmitigated joy or at least moral neutrality. We should, therefore, unless we can find a difference, feel the same about choosing deliberately to create twins by duplication of the human genome. 50 If we then object to cloning by a different method, cell nuclear transfer objections must obviously be to features that arise uniquely in cell nuclear transfer and cannot simply be to such features as duplication of the human genome. Our acceptance of the natural does not, of course, apply to naturally occurring premature death; here we do think there is something to regret, even if it is natural and inevitable.
Instrumentalization revisited. Another possible concern involves a version of the instrumentalization objection that demands that embryos not be produced only to be used for the benefit of others but that, as in sexual reproduction, they should all have some chance of benefiting from a full normal lifespan. 51 In normal sexual reproduction, embryos must be created only to die so that a sibling embryo can come to birth. But, arguably, it is in each embryo's interest that reproduction continues because it is the embryo's only chance to be the one that survives. Embryos (if they had rationality) would have a rational motive to participate (albeit passively) in sexual reproduction. By contrast, so it might be claimed, embryos produced specifically for research would not rationally choose to participate for they stand to gain nothing. All research embryos will die, and none have a chance of survival. If this argument is persuasive against the production of research embryos, it is easily answered by ensuring that the embryos produced for research have to some appropriate extent a real chance of survival. One would simply have to produce more embryos than are required for research, randomize allocation to research, and ensure that the remainder are implanted with a chance to become persons. To ensure that it would be in every embryo's interest to be "a research embryo," all research protocols permitting the production of research embryos would have to produce extra embryos for implantation. To take a figure at random but one that, as it happens, mirrors natural reproduction and gives a real chance of survival to all embryos, we could ensure that for every, say, 100 embryos needed for research another 10 would be produced for implantation. The 100 embryos would be randomized 90 for research, 10 for implantation, and all would have a chance of survival and an interest in the maintenance of a process that gave them this chance.
The third case concerns spare embryos that become available for research as a result of an ART program in which they have been produced and to which they are now superfluous because their "mother" has now declined for whatever reason to accept more embryos for implantation and has refused consent for their implantation into others. Here it might be suggested that these embryos are also like the research embryos just considered. However, this is not the case. These embryos have had their chance of implantation, but unfortunately for them, they have missed out. The fact that now they are irredeemably surplus to requirements for implantation does not show that they always were. These embryos have had their chance of life, their "motive" for participating in the program is as strong as in sexual reproduction or randomized research embryos.
Born to die. The force of the sexual reproduction analogy may seem vulnerable to the following claim. 52 It can be said that, just as parents are responsible for the deaths of the embryos inevitably produced as a consequence of unprotected intercourse, so also and to the same extent are they responsible for the deaths of the children they actually produce when these children eventually die of old age. This is because in each case the parents have produced a life, which will end at a particular point and that point is in each case out of the parents' control. So, if parents are responsible for the deaths of the embryos lost as a result of unprotected intercourse, they are also responsible for the deaths of their children lost in old age. In neither case, however, have the parents been the proximate cause of death, but they have caused the life and death cycle. This objection, like the objection from the acceptability of motorized road transport, purports to constitute a reductio ad absurdum. This is a puzzling objection. As I have argued, people accept the necessity of and the justification for producing surplus embryos because they wish to have a baby. Those who judge the embryo to have moral importance comparable to adults or children will have to justify their instrumentalization of the embryos that are sacrificed to this end.
On the other hand, those who think that dying of old age or being given a worthwhile life is a good will see nothing to justify. The parents are responsible for that life, to be sure, but they are morally justified in that responsibility, and in that the life for which they are responsible has been or is reasonably likely to be a worthwhile life, then, unless they have also arranged the death, their responsibilities have been exercised in a way that is both morally and socially appropriate.
The life of their child was in this case neither created nor ended to be a means to the interests of others. It is a good life, the creation of which requires no justification and the end of which was neither caused by the parents nor was its timing predictable by them. They therefore have no excuses to make. By contrast, the lives of the embryos that must die early are, if those lives are morally important at all, not lives the ending of which is a reasonable price to pay for the life lived.
The United States condemns human reproduction! Shocked by the idea of any activity that threatens the embryo, the U.S. government has adopted the revolutionary strategy of attempting to condemn human reproduction and, for good measure, has included all unprotected intercourse in the condemnation and to ban all federal support for such activities.
How have our cousins in the United States arrived at this daring and groundbreaking social policy? In the United States, current federal law prohibits the use of federal funds for "the creation of a human embryo" explicitly for research purposes or, more crucially, for "research in which a human embryo or embryos are destroyed, discarded or knowingly subjected to the risk of injury or death." 53 Such law is presumably animated by concern about the morally problematic nature of such actions and also by the idea that federal support in Stem Cells, Sex, and Procreation the form (among others) of "tax dollars" should not be given to activities that a significant number of people find offensive or objectionable. As I have noted, normal sexual reproduction inevitably involves a process in which a human embryo or embryos are destroyed or discarded. It is also incontrovertibly an activity in which a human embryo or embryos are "knowingly subjected to the risk of injury or death," at least for anyone who knows the facts of life. The perpetuation of this position seems likely, as President George W. Bush had made an election promise never to provide federal support for research that involves living human embryos. Those who can read his lips may have less confidence that this promise will be kept.
Consistency with attitudes to and moral beliefs about abortion and assisted reproduction.
In most countries of the European Union and indeed in most countries of the world, abortion is permissible under some circumstances. Usually, permissibility is considered greater at very early stages of pregnancy, permissibility waning with embryonic and fetal development. The most commonly accepted ground for abortion (where it is acceptable) is to protect the life and the health of the mother. Sometimes the idea of protection of the life and health of the mother is very broadly and liberally interpreted, as it is in the United Kingdom; sometimes the requirement is very strict, demanding real and present danger to the life and health of the mother (Northern Ireland, for example). Given that the therapies initially posited for stem cell research -the treatment of Parkinson's disease and the development of tailor-made transplant organs -are all for serious diseases that threaten life and dramatically compromise health, it is difficult to see how those who think the sacrifice of early embryos for these purposes is or could be justified could find principled objections to the use of embryos in other lifesaving therapies. 54 The same is, of course, true, as I have already noted of ART. All IVF involves the creation of spare embryos, and all IVF now practiced is built on research done on many thousands of embryos. Most countries and most religions accept IVF and its benefits and in doing so accept that spare embryos will be produced only to die. Even Germany, which has, as I noted, an Embryo Protection Act, accepts the practice of implanting up to three embryos in the hope and expectation that at least one will survive. The acceptance of the practice of IVF is necessarily an acceptance that embryos may be created and destroyed for a suitably important moral purpose.
The Principle of Waste Avoidance. As I stated previously, this widely shared principle states that it is right to benefit people if we can and wrong to harm them, and that, faced with the opportunity to use resources for a beneficial purpose when the alternative is that those resources are wasted, we have powerful moral reasons to avoid waste and do good instead.
That it is surely better to do something good than to do nothing good should be reemphasized. It is difficult to find arguments in support of the idea that it could be better (more ethical) to allow embryonic or fetal material to go to waste than to use it for some good purpose. It must, logically, be better to do something good than to do nothing good; it must be better to make good use of something than to allow it to be wasted. It must surely be more ethical to help people than to help no one. This principle -that, other things being equal, it is better to do some good than no good -implies that tissue and cells from aborted fetuses should be available for beneficial purposes in the same way that it is ethical to use organs and tissue from cadavers in transplantation.
It does not follow, though, that it is ethical to create embryos specifically for the purposes of deriving stem cells from them. However, as I discussed, there may be problems in objecting to creating embryos for this purpose from people who do not object to the sacrifice of embryos in pursuit of another supposedly beneficial objective -namely, the creation of a new human being. Only those who think that it is more important to create new humans than to save existing ones will be attracted to the idea that sexual reproduction is permissible whereas the creation of embryos for therapy is not.
Notes
